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Introduction

The geochemical investigation of the Elkhorn Wilderness, Jefferson 

and Broadwater Counties, Montana, consisted of the collection and 

analyses of 1420 samples. This includes 700 rocks, 222 stream sediments, 

119 soils, and 192 heavy-mineral concentrates. All samples were pre 

pared and analyzed on location by mobile laboratories of the U.S. 

Geological Survey during the summer of 1977. Sample localities and 

analytical results are listed in this report. Data of nonmagnetic 

fractions of heavy-mineral concentrates are listed on Table 1 and data 

of magnetic fractions are on Table 2. Rock, soil, and stream-sediment 

data are on Tables 3, 4, and 5 respectively. The analytical and geologic 

data were entered into a computer storage system (RASS II) by S. K. McDanal 

and C. M. McDougal, and retrievals were handled by George VanTrump and 

T. M. Billings.

Geochemical sampling was carried out and analytical support was 

given by a U.S. Geological Survey field party consisting of W. R. Miller, 

W. R. Greenwood, S. D. Ludington, D. F. Thompson, E. B. Bittner, 

J. M. Alien, J. B. McHugh, F. L. Wehr, and L. D. Brooks.



Preparation of Samples

Rock samples were crushed to approximately 0.25 inch (6 mm) and 

pulverized to minus-140-mesh (0.105 mm) in a vertical grinder with 

ceramic plates. Stream sediments were dried and sieved to a minus-80- 

mesh (0,177 mm) fraction and then pulverzied. Heavy-mineral concentrates 

were panned at the sample site. In the laboratory, the concentrate was 

dried and sieved to minus-18-mesh (1.00 mm) and magnetite was removed 

with a hand magnet. The concentrate was then separated at a specific 

gravity of 2.86 with bromoform into a light fraction and a heavy fraction. 

The light fraction was discarded. The heavy-mineral fraction was separated 

electromagnetically be a Frantz ' isodynamic separator set at a forward 

and side angle of 15 degrees and an ampere setting of 0,2. The magnetic 

fraction at 0.2 amperes was discarded and the nonmagnetic fraction 

further separated electromagnetically at a setting of 0.6 amperes. The 

latter two fractions were analyzed.

  Use of brand names in this report is for descriptive purposes only 

and does not constitute endorsement by the U.S. Geological Survey.



Analytical Procedures

Each sample (rock, stream sediment, soil, magnetic and nonmagnetic 

heavy-mineral concentrate) was analyzed semiquantitatively for 31 

elements by a six-step, D. C. Arc, optical emission spectrographic 

method (Grimes and Marranzino, 1968). In addition, rocks, stream 

sediments, and soils were analyzed for zinc by an atomic absorption 

technique (Ward and others, 1969, p. 33) and for arsenic by a colori- 

metric method (Ward and others, 1963, p. 40). Fluorine was also done 

on selected rock samples according to the method of Crenshaw and Ward 

(1975, p. 77).

The semiquantitative spectrographic values are reported as six 

steps per order of magnitude (1, 0.7, 0.5, 0.3, 0.2, 0.15, or multiples 

of 10 of these numbers) and are approximate geometric midpoints of the 

concentration ranges. The precision is shown to be within one adjoining 

reporting interval on each side of the reported value 83 percent of the 

time and within two adjoining intervals on each side of the reported 

value 96 percent of the time (Motooka and Grimes, 1976).

The emission spectrographic method generally follows that described 

by Grimes and Marranzino. However, owing to the enhancement of iron, 

titanium, and zirconium in heavy-mineral concentrates, a modification 

is necessary. The sample is mixed with equal amounts of spectrographically 

pure quartz to reduce spectral interferences. Consequently, the lower 

limits of determination are doubled.



Explanation of Tables

The letters following stream-sediment sample identification 

numbers indicate sample fraction size: s, minus-40-mesh; sc, minus- 

80-mesh. Iron, magnesium, calcium, and titanium values are reported 

in percent (%), all other elements are in parts per million. Letters 

preceding chemical symbols indicate the method of analysis: S, six-step 

semiquantitative spectrographic method; AA, atomic absorption; CM, 

colorimetric method; and SI, selective ion electrode. Other symbols 

shown on the table are: N, not detected;  , not determined; <, amount 

detected is below the lowest limit of determination, which is figure 

shown; >, amount detected is above the highest limit of determination, 

which is figure shown.
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